The synthesis and in vitro antibacterial activity of (+)(cis)-3-[2-(2-aminothiazol-4-yl)-(Z)-2-methoxyiminoacetamido]-4-fluoromethyl-2-oxo-l-azetidinesulfonic acid, potassium salt are presented.
The introduction of a methyl substituent at C-4 in the monobactarn molecule has provided compounds (e.g. 1 and 2) which display potent activity against a broad spectrum of Gram-negative organisms as well as good 3-lactamase stability. fonate,-" resulted in immediate precipitation 
A mixture of 300 mg (0.52 mmol) of carbamate 8, 300 mg of 10;% palladium on carbon, and 14 ml of anhydrous dimethylformamide was treated under one atmosphere of hydrogen at ambient temperature for 2.5 hours. The reaction mixture was filtered and to the resulting solution was added 85 mg (0.63 mmol) of 1-hydroxybenzotriazole, 85 mg (0.67 mmol) of N,N-diisopropylcarbodiimide, and 120 mg (0.6 mmol) of 2-(2-aminothiazol-4-yl)-(Z)-2-methoxyiminoacetic acid (9)°) and the reaction mixture was stirred overnight at ambient temperature. The solvent was removed by distillation and the residue was dissolved in 14 ml of acetone. To the solution was added in one portion a solution of 300 mg (0.89 mmol) of potassium monofluorobutane sulfonate and 5 ml of acetone. The resulting precipitate was collected by repeated centrifugation and decanting to give 91 mg (42%) of 4a as an off-white solid. The original mother liquor was triturated with ethyl ether to afford an additional 40 mg (18%) of product: IR (KBr) 3440, 3340, 3220, 1775, 1675, 1620, 1540, 1280, 1260, 1060 , and 660 cm-1; 1H NMR (DMSOdH -D.O) 6.7 (s, 1H, hetero H), 5.30-3.90 (complex m, 4H, -CH.F, C-3H, and C-4H), and 3.8 (s, 3H, -CNOCH3) . (-)(cis)-3-(Benzyloxycarbonylamino)-4-fluoromethyl-2-oxo-l-azetidine (7) To a mixture of 380 mg (1.1 mmol) of fluoride 6 and 30 ml of acetonitrile, cooled to -5°C, was added portionwise a solution of 1.8 g (3.3 mmol) of ceric ammonium nitrate and 18 ml of water.
The reaction mixture became homogeneous and was stirred at this temperature for 0.5 hour, diluted with water and extracted with ethyl acetate. The combined organic extracts were washed sequentially with saturated sodium bicarbonate solution, 10'/,0' sodium sulfite solution, and saturated sodium bicarbonate To a solution of 245 mg (0.97 mmol) of carbamate 7 and 2.7 ml of anhydrous dimethylformamide at ambient temperature was added 1.9 m] of dimethylformamide-sulfur trioxide complex°> (1.5 M). The solution was stirred for 6 hours, cooled to 0-5'C, and diluted with water and methylene chloride. To the mixture was added dropwise tetra-n-butylammonium hydroxide until pH 13. The reaction mixture was extracted with methylene chloride. The combined organic extracts were washed with water (4 x), dried over sodium sulfate, and concentrated in vacuo to give 420 mg (76'/0) of 8 as an amber oil. This oil was further purified by application to a silica gel column. Elution with methanol -methylene chloride (1: 9) and combination of appropriate fractions provided 310 mg (56%) of 8 as an amber oil: IR (neat) 3300, 1780, 1720, 1510, 1490, 1460, 1270 (br) 
